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B-19 General Properties

Non-enveloped

15-Z4nmdiameten 5.6x 106daltone

Two capsid proteins (VP1 and VP2)

SSDNA (linear) -5.6 kB
. plutiminus strands packaged indapandant~

n self-prlmlng twmlnal hairpins
. Ihtw ovwfapplng open reading harms

Heat stabie

Resists solventidetergent

B-19 Infection among Blood Donors

. No screening of donora for B-19 In US
(no licensed test)

. 40-00% of donors eeropositive for anti.B-19
antibodies (most non-infectious; IGIV used to
treat chronic B19 Infections)

. 1:3,000-1:5,000 are viremlc (PCR)

. 1:10,000-1:25,000 are high titer B-19 positive

. Viremia = up to 1014 genome+quivalenta/ml

. Typlcaliy asymptomatic at time of donation

Outline

. Introduction

. Scientific and Medical Review of B19

Neal S. Young, M.D.
Clinical Hematology Branch
National Hea@ Lung and Blood Inatltute, NIH

. Regulatory Framework and Question for
the Committee

B-19 Infection: Normal Individual

. Early viremic phase

. Elaboration of lgM + lgG

. Clearance of virus

. Life-long immunity

s Symptoms

. Asymptwnatlc

F Er@hsma Infcctfosum (asp. chlldron)

E Polyatthr~athy (esp. women)

I Rheumatoid-lib ●rthrltls (resolving)

D Anemia (vwylng nwtropanla and!x thmmbocylc@enia)

B-19 Transmission by i3iood Products

. Transmission by biood components thought
to be extremely rare

. Virwnk Donor prim to s.rOmnv*mkm

+ Seronqfath’o RcclPhnt

I &SQt!WY Pooled PlasfIN, Wv@nt-oatqant lm~cd,
prior to tho lnitlaWxI of PCR t~stlng for S19 ONA

. No confirmed reporta of transmission by IG,
IGIV, Albumin or PPF

. Significant transmlesion by clotting factor
concentrates (VIil and IX)

} Prosp+ctlw cflnlcal Irfsls

I Hemophiliacs ssraconvan al ●significantly carlior •~
than Ihc gcrwml population
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Minimizing Risk of B-19 infection?

. Immunization

* Recon-,blnanf (W1+VP2) vaccirm in trials

s Ineffective. In Immwm<ompromlsed Indlvlduals

. Prophylactic IGIV

, would require datem.,lnatfen of Indlvldual% Swolagy

B Would I“cmaso ●xposurb to plasma dwfvatlvam

. Segregate 6-19 negative Iote and resewe for
high.risk individuals

. Would mqulrs swwltlvo dotactlon method fer final
prcducf w ssgregatlon of high-titer pools

. Ethical and Ilabilily issues with dlstrlbutlng potentially
Inrecf lous products

Regulatory issue Regarding NAT
Testhg for Bf9 DNA

Should FDA require studies under IND to
validate B19 NAT testing?

M Is it necessary to determine the H
sensitivity, specificity and reproducibility
of the test?

> Are there clinical consequences of the
performance or outcome of the test?

} Are there informed consent issues?

Principal focus, at present, is on testing of
plasma for further manufacturing
(fractionation).

Minimizing Risk of B-19 infection?

, Effective inactivation of B-19 during
manufacture of factor concentrate

DSl@lCmf Improvemmts in technology neetid

. Reduce size of plaema pools from which
factor concentrates are manufactured

* Only marglnd reductions In rfsk would be achieved by
extreme mductlom In tho scalo of production

. Testing for B~19 antigen or DNA

● Noscremlng last flceneed In US

, NAT testing Is mum Sensltlvo than antlgnn detoctlon or
DNA hybrfdizatlon, M Is nd a routim aseay method
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Human Parvovkus B-19
and the Safety of Plasma Derivatives

Thomas J. Lynch, J. D., Ph.D.

Division of Hematology

OBRR, CBER, FDA

B-19 Genome Organization

0 lcco m 3&X 40!m WXl Nlcbblii
I 1 I I I

1 VP1(S4kh)

1’VP2 (SS khl

NS1 (77kDa)

— ?

—’f

—7

t P* P?morw

B-19 Structural Features

. Icosahedral capsld ‘

. Projections at vertices
, Antlesnlclly

. Rscopter mccgnnlcm

. VP1 :VP2::I :25

. VP2 alone IS assembly competent

. VP1 + VP2 required to elicit Immune response

B-19 General Propetiies

. Non-enveloped

. 15-24 nm dlameteu 5.6 x 106 daltons

. Two capsid proteins (VPI and VP2)

0 seDNA (linear) -5.6 kB
n plu$lmhws strands psckaff.d Indspmdsntiy

8 self-pfiming Iwmlnal hahpina
I thin. ovwfapplng opsn reading frames

. Heat stable

. Resists soiventidetergent

. WI

. VP2

B-19 Prote\ns

Capsid Proteins

84 kDa (781 aa)

<4?4 of capsld mass

Required for Immunogerrlc capslds

77 kDa (554 aa)

>96% of capsid mass

Lacks N-terminal 227 amino acids of VP1

Insufficient for normal antlgenic response

B-19 Receptor

Blood Group P-antigen (globoside)

GalNac(~,l+3)Gal(a,l+4)Gal(~,l+4)Glcmeramide

. No recognition of P, or Pk antlgene (1 :200,000
Indlvlduals are naturally resistant to B-19 Infection)

. P-antigen expressed on:
● Erythroid pregcnlfera, rythroblasks and stythrocyt.s

● Magakatyocytas

. Endeth.llal cells

. Plac*nfa

. Fatal Iivw and frewl

Page 1



B-19 Transmission

. World.wide distribution

. Seasonal (late winter, spring)

s Four to five year cyclee

o Transmitted by: Respiratory droplets

Close contact

Maternal+Fetal

Transfusion

Consequences of B-19 infect;on

Deoends o n Affected Indivld *

. Normals

. Hemolytlc anemia patients

. Pregnant women

. Immune compromlsedpatienb
. Immunesuppressed
● Congannalty lmmunadetlclent
, Aloa

B-19 infection: Norma\ individual

gea&c$
H C$%JWSue-in ‘Am km w

liter,
‘ Arbitrwy

Units

Rash
kthralgla

o 5 10 15 20 25

Days P@.lnf@on

Cumulative B-19 infections

●/0 Positive
Age anti.B-19 Ig—.

<5yr 2-10%

15yr 50Y,

>20 yr 4050%

Elderly > 90Y*

1.5% annual seroconveraion rate among
women of childbearing age.

6-19 in f=tion: Normai individual

. Early vlremic phase

. Elaboration of lgM + igG

o Clearance of virus

. Life-long Immunity

, Symptoms
, Asymptamatlc

I Erythonu Infectiosum (esp. chlldrm)

. Polyarthopathy (asp. woman)

* Rheumetdd-flke arthtitls (resolving]

. Anemia (varying nwdropanta ●ndfor thmmbocytopenh)

B-19 infection Complicating
Hemoiytic Anemias

o Sickle Cell Anemia

. Hereditary Spherocytosis

. Thalassemia

. Red Cell Enzymopathy

. AutoImmune Hemolytic Anemia

Page 2
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B-19 Infection and Pregnancy

o Fetal Infection Rate-33%

. Most severe fetal complications durlrtg
Ist and 2nd trimesters

o Fetal Death (5-9%)

o Hydrops Fetalis (t:20,000-l:30,00011ve births)

. Myocarditls

o Chronic poet-natal infection

B-19 Infection among Blood Donors

. No ecreening of donors for B-19 in US
(no Iiceneed test)

. 40-60% of donore seroposltlve for anti-B-19
antibodies (most non-infectious; IGIV used to
treat chronic B19 infections)

. 1:3,000-1:5,000 are vlremlc (PCR)

. 1:10,000-1:25,000 are high titer B-19 positive

. Viremia = up to 1014 genome-equivalents/ml

. Typically aaymptomatlc at time of donation

Prevalence of anti-Bf9 in Hemophiliacs Treated
with factor Concentrates (unheated)

STUDY Hermmhillace Controls

Monlmed
pm)

Bartolomel COmP
(Fvlll)

Wllllame$
(Fvlll)

Wllllamss
(FIX)

Rollar#
(Fvlll)

Rollagi
(FIX)

26/29
(97%)

26$30
(93%)

40/45
(89%)

718
(se%)

11s/192
(61 %)

43/56
(77%)

16192
(20%)

17156
(29%)

53/135
(39%)

7124
{29%)

19/45
(42%)

B-19 Infection of the Immune Compromised

. Typically no lgG, variable peraistant IgM

. Cellular component of immune response
likely but uncharacterized

o Chronic infection + chronic anemia (PRCA)

Severe, transfusion dependent

. Immunoglobulln therapy “alwaye” effective

Reduction or clearance of vlrue

Relapee or reinfection possible

B-19 Transmission by Biood Products

. Tranemiasion by blood components thought
to be extremely rare

. Vlremlc Donor ptter to swO.xwv0r51 en

+ Swcmegertve Rsclpiml

* ~: Pmted Plaam, SolvmGOetergmt Trwtod,
prlof 10 the inlltatlen or PCR tasting For S19 DNA

o No conffrmed reports of transmission by IG,
IGIV, Albumin or PPF

. High frequency of transmission by clotting
factor concentrates (Vlll and IX)

* Prospective clhdcal Mals

. Hemophlllacs somccmvert at a slgnlftcanlly carllaf WJC
than ths rjwwei pepulatlon

B-19 (PCR) in Factor Concentrates

STUDY Untreated Heat-beater! Condltlons

2ekrewskaV 6118 10 Ilr@ 60”C
(Fvlll & FM) (50%) (II)

McOmlsl# 11/18 2/5 72 hr @ 80*C*
(Fvlll) (61%) (40%)

McOmlsW
(Fix) (71%) .

Le#rhre3
(Fvlll a Frx) (K!)

“ Approxlmetoty 2-fog reduction In B-19 DNA after 72 hr @ 80”C;
Infactivlty net determined.

I I

Page 3
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Transmission of B-19 by Factor Concentrates

STUDY Non-heated Heat-treated

Bartolomel Corsi~ 2S/30 5/179
(SteanW3ry) (93%) (29%)

Wllllam82
(72 hf @ 80”C}

LYON
(72 hr @SO*C)

40/45
(89%)

kP
(10hr @ SO°C) (;1?4}

2/12
(17%)

(I:;A)

6/13
(46%)

Grot3e-Ble~ S4113s 20/32
(Most 10 hr @ 60”C) (69%) (63%)

Santagostkd 4/10”
{30min@100’C) “ (40%)

. Ssr.xonvsrsion within 40 days of Inltiallng traatrnant.
““ Serocetwwslon wlthln2wsaks oflnltlallno treatment.

Summary: B-19 Risk to Hemophiliacs

. Data regarding the effectiveness of heat-
inactivation are somawhat contradictory.

, Hoaf.lrsatmant may mducs tftsra ●nd ratss of
Iransmlselon buk doaa not sllmlnate tha MI.

. Impact OMlong-tsrm risk is uncsttain.

. Few reported cases have been symptomatlq
most eymptoms have been miid.

. Littie ie known of the consequence (if any) of
repeat exposure to B-19 in factor
concentrates.

Minimizing Risk of B-19 Infection?

o Effective inactivation of B-19 during
manufacture of factor concentrate

* Slgnlfkant Improvamants in technology naadad

. Reduce size of plasma pools from which
factor concentrate are manufactured

s Only mdrglnsl rsductlcms In risk would ba achiavsd by
●xtrama mducticfm In tha seals of productl.m

. Donor screening for B-19 antigen or DNA

* Noscraanlngtsst tlcsnaad In US

● NAT testing la mot’s ssnsltlva than antigen datsctlon w
DNA hybddlzatkon, but is not # routlna assay mathod

Summary: B-19 Risk to Hemophiliacs

. Transmission by factor concentrate has been
unequivocally demonstrated.

o No precise measure of risk associated with a
single infusion:

Certainly greater than 1%; pefhaps aa high ae 40%.

Long-term rtsk must approach 100%.

o Ciearance during exteneive purification does not
provide an adequate safety margin.

, Nanoflftratlon is nurginally affactlvs dua to emall SIZSof a19.

. Solvent/Detergent treatment is ineffective.

Minimizing Risk of B-19 Infection?

. Immunization

, Recombinant (VPI.VP2) vacclna Inmate

. Inaffactlva In Immuna.comprorniaad Indlvtduals

. Prophylactic IGIV

. Wouldraquira datsnnlnatlon of individual’t swolcgy

I Would Incmass sxpoaure to plasmadwtvatlws

. Segregate B-19 negative lots and reserve for
high-risk individuals

P Would requtra ssnsmvs detsction mathod fw nnal
product or aagm@[.an of high.tltsr pods

, Ethical ●nd Ilabllity ISSWS wtth distributing potsntlalfy
infectious products

Page 4
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Nucleic Acid Testing (NA ~ for
Human Parvovirus 619

Regulatory Framework

Question for the Committee

I Thomas J. Lynch, J. D., Ph.D.

Division of Hematology I

•!iil
OBRR, CBER, FDA

Premises

. NAT for B19 DNA would reduce the viral load
of the plasma pools from which plaema
derivatives are made.

. Reducing the corttamlrtatlon of plasma pools
by B19 would address a known risk of
transmission associated with coagulation
factor concentrates and pooled plasma.

Options for NAT of Plasma for Fractionation

o In-Process Control Test
. Roquims validation as an anatytlcal tcct (sw@tiwHy,

spaclflclty and reprcduclbility)
. No clinlcal cerm!atcs med be astabllshad N:

. No declslons mgardlng th- nunagw’twnt oftha donof
or roclpient ●m bacod en tha msultc ef the test

. No c[altrm to anhancad safety am made

w Lowr ragulatery burden + fastsr Implomtntatlm

. Donor Screening Test
* ma mvodty of tho Infecflousdlsaasamaywarrant

Identifying●nd notlfylng tho affoctod Individual(s)

● Notlflcatlon ●nd follewup may Iuvo a slgnlflcanl Impact
on tho affocttd Indhdduals, rmcossitatIngs determination
of the cllnlcal .ffocilvencsa ti 01. t.ti

. Clinical trials undw IND vdth Informed consent am
neadad to shew cllnlcal cffwtiwws

Regulatory Issue Regarding NAT
Testing for 619 DNA

Should FDA require studies under IND to
validate B19 NAT?

> Is It necessary to determine the -
sensitivity and specificity of the test?

n Are there clinical consequences of the
performance or outcome of the test?

~ Are there informed consent issues?

Principal focus, at present, Is on testing of
plasma for further manufacturing
(fractlonatlon).

Other Issues to be Considered in
Adopting a Regulatory Strategy

. Testing Context
● Slnglo denatlcasvs. “minlpeols”

. Product Context
● Whoh BlcaatDemtieru

B R@cwemdPlasma

}
Plasmafer furthar

DSeurrnPtamm manufacturing
* FinalProductsw Intmnwdlates

. Precedent of NAT testing for HCV/HIV/HBV
. FDAd~fcml wd that NATfor Ihssa onvelcpcd virusss

was 10 h ccmsldcmd “doner screening”.
. Does the san’w nitlonata ●pply to NAT fer S1S7

Elements of Assay Eva/uatJon

Pre-Clinicai Clinical
. Speclrlcity . Spectfrclty

* HO*lthyDOllOls ● Nuithy00nnn
. Sensitivity . FNt,dng

● P.mwn Podttvo . Sensitivity

. Analytical Specfflclty . High Risk Oonom

● hrmtwmlw . .=/utwslfrlg

. Analvtlcal Sefraitlvltv
, Lioon.Loa Numbsm of wits at-d donors to be

. Preclslon
included may depend on ths

vim and design of test (poolsd
. Itapmdudblmy and

Proflciwncy
vs. single unit).
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Rationale for Considering NAT Testing
for HCWHIWHBV to be Donor Sc~ening

o Donor-related Criteria
. Individualdoner $hould ix Idmtlflod and notlfled

. Deferral, trsatment, avoldanco of? Infections, den~s
right to know

. Recipient-related Criteria

} Reciplenfs of Implicated products shwld h kfentlflod
and notlfled

. seek testing and, If POSIUVO,seek tmatnwnt and avoid 2*
in fecflonq mciplant’s right to knww

. Product-related Criteria

. Qua m ntl ne/d@strcy tha POSMIvo unit

. Qua m ntl ne/destroy ofho r components from same (whole
Blwd) donation

8 Perform Lookba ck rctrlwddest roy unpoobd or
untransfused units

B-19 Infection: Normal Individual

I I

Criteria for Donor Screening -1
Donor.related Criteria: Should Indlvldual

donors be identified and notltled?

I Crlterioff Hcvrlitvmev B19

Deferral Yes No? I
I Treatment Wham avalfebie N;;jl~:&lly I

Avoldanco of Yae No efTactfvo
2“ Infections precautions”

Right to know Yes Yae”

. 819 is spread rwd~ by casual m“tX& Md ~ I~Iti&*
remains Infecuous tir a siwrt p?rtod of time.

- Although individual’s H in krwwfng maybe kss due to
the less serbus nature of the dlaease.

I I

I 1
Relevant Aspects of HCWHIV7HBV Infections I

Characteristic Consequences

Severe disease Fatal or causing
significant morbidity
+ need to notify

Long Iatencyhvlndow Prior donations maybe
infectious despite
negative test(s)
+ need for Iookback

Chronic Infections Individual may remain
Infectious for life
+ need to defer donor
permanently

I I

Relevant Aspects of B19 infections

Characteristic Relevance to B19

Severity of disease Mild or asymptomatic hr
most cases

Latencyhvlndow Short period before
seroconverelon; short
duration of disease

Chronic infections Rare in general
population;
Disease is self-limiting;
Anti-B19 Is beneficial
for IG products

Criteria for Donor Screening -1
Donor-related Criteria: Footnote 1 I

Clearfy It Is undeslrabla to Mar pmnanontly donors who test
posltlva for a B19 Infoctf on. Normal Indlvf duals, follcwing an
●cuta Infoctlon. will mount an Immuna mapenee that Ml]
ncutrallza tho virus, Ilmti tha course of th* dlsoam and fonder
tho Individual Immune from furthar Infectlona. The ●nti.S19
antibodies contrfbufed by prevlo!mly exposed donet’g am
Impm-tant fw the offlcacy of IGIV products for tfw tmafmmf of
elS Infactlons In zendtfva individuals.

Becauee oftfw Ilmfls on tfw frequency wlfh tilch W?mtc Blood
donations may b made, tf Is hlghfy unlikely that two
concbcurlw donatlom of Wholo Blood would both bo
inrecflous. Hence, thcm Is no mason to defar, avan tomporatffy,
a Whoio Blood donor bared en # pOSktVC test for BIO.

ff 1$posslbh, hewawr, that a SOUrca Plaerna donor may
contribute so fmquentfy that fwu consmdlve donations ceuld
Iheomtically b Infacfieus. 1“ this ca,., them c~ld IM S-
~en.fit to do f.t?fng ttw dener temporatfty (holding th donor in
abeyance”).

2



Criteria for Donor Screening -2
Recipient-related Criteria: Should recipients of
implicated products~ be identified and notified?

CrfterlOn HCVfHfV/HBV B19

Teetlng Yes Less important
In most cases

Treatnrent When avalfable None usually
krdlcated

Avofdance of Yea No effective
2“ hrfactlone precautions’

Right to know Yes YeeH

“ B19 Is sweaa le.@ly by casual contacts and an individwl
remain.s infectkwa bra sbl pericd of time.

. . AIUwWh Inditidu#s - in knowing may W less due to
the less sedoua nature of the disease,

Criteria for Donor Screening -3
Product-related Criteria: How ehould

implicated unite or products be disposltioned?

Cftterlon HCVfHIVfHBV B19

Quarantlne4destfoy Yea Yea
positive unit

Quarantlnefdestroy When poesible” When posslble-
unlte from same
donation”

Lookback Yee No

“ RelevantonlyforwholeBlooddmatkmxm kansfu.sabls
~W~nb are reflected duting Source Plasma dmatkons.

““ The abiiii b rettieva other mmponenfs from a slmgk Whole
81ced donation depends on wheUIeJ NAT testhw can Im
Dm!Jtetad before Uw exoratbn dale of those cumpmen!s,

Conclusions -2

. Eliminating unnecessary regulato~ burdens
will expedite Implementation of NAT for B19
DNA.

. Where NAT for B19 is poeitive and [s
completed on recovered plasma prior to the
expiration of other components from the
same donation, untranefused components
should be retrieved and discarded.

. The more general question regarding NAT
testing of Whole Blood donations Is deferred
for the time being.

Criteria for Donor Screening -2
Recipient.related Criteria: Footnote 2

ImpllcatsdproductscouldIncludscompananfsmadefrom tha
saw fwhoh elwd) donation,or componentsfmm prevfom
donationsIdsntlfisdthrough“Iookback”,

Bscauaaor tha shortdwetlon OfIhs windowp+tiode4# S19
InfectIon,Iookbeckb notcomldsrad to benac~saary.

Sourcsplatma donations havs no Irensfusabls componsnfa
associated wfth thsm, so mclplsnl notification IS not mlsvant.

with respect to components reads horn the Bama Whofa Wood
donation, soma rsclplsnts of thase components may ba among
tha ‘at-risk” Indlvlduals (prsUnant w-n, hmmm+.
compromised or -sup rasmsd patients, patlsnts suffsrlng frwn

?hsmolytic ●nsmlas). hsre may ba sores ctinlcal bnsftt to
thsss parsons In knowing that thsy had receivsd a al O.pc.afrlvs
unit. Ths Irsqusncy with which such transhmlorm am mad. to
non.lmmu m, ‘at rfsk” lndM duals Is unknown.

Conclusions. 1

. On balance, publlc health considerations do
not mandate the Identification of a single B19.
positive unit in a minipool, or the notification
of the individual donor.

. Demonetratlon of cllnlcal effectiveness of
NAT for B19 DNA ie not necessa~ for plasma
for further manufacturing.

o The effectiveness of NAT for BI 9 DNA can be
established by preclinlcal validation of the
assay method.

. FDA can utilize the Biologic/Product
Licensing mechanism to insure the
effectiveness of NAT for BI 9 DNA.

Question for the Committee

Does the Committee agree that, pending a
policy on screening Whole Blood donations,
FDA need not require studies to vaiidate the
clinicai effectiveness of NAT for B19 DNA under
IND for plasma for further manufacturing?

3



T

APPENDIX

Outline of Key Non-Clinical
Elements to Licensing NAT for

Viruses in Blood or Plasma
Donations

Guidance Documents

● Draft Guidance for Industry in the
Manufacture and Clinical Evaluation of ~
W Tests to Detect Nucleic Acid
Sequences of Human Immunodeficiency
Virus Type 1 (Juiy 10, 1998).

w Draft Federal Register Notice: Nucleic
Acid Testing of Plasma Pools (in
preparation).

Performance Related Issues

o Assay validation (below)

. Specimen stability during collection, trenspo~
processing and storage

. Quality control and stability testing of kit
components or reagents

. GMP facilities (manufacturing and testing)

. Operator training and laboratory surveillance pre.
and post-licensure

o Lot rslease testing using reference reagents and
CBER panels

Note

Although clinlcal trlala are an important aspect to
eventual lkensing of NAT for HCV/HIViHBV, they am not
the onl Ilcenslng requirement Extenalve information

thas to e deveioped and submlttad to FDA for rwlew In
many areas Includlng the quality and consistency of
reagents, appropriate handling of samples, adequate
racordkaeplng and the performance of the assay kaelf.
This same Infonnatlon would be required for NAT that
was to be considered an In.process control (lPC). The
followlng slides mmunerlze the topics that need to be
addressed In Ikensing NAT ●s an IPC, ail of which have
been dlscuased In greater detail In recent past BPAC
meetings and two draft guidance documents.

.

.

.

.

.

Manufacturing Issues

Rationale/Oesign of .
NAT test

Assay Optimization

Sample Preparation “

Primers, probes, .
enzymee

ReactIon buffers .
and other
components

Controla,
calibrators,
quantification stds

Capture probes,
reporter molecules

Specimen and kit
stability

Instrumentation,
software validation

I

I Pre-Clinics/ Evaluation
I

. Specificity: Testing of clinical speclmene from
random, healthy donora

. Sensitivity: Testing of known positives

. Anaiyticai Specificity: Testing for Interference

. Analytical Sensitivity: Testing of diiutional seriee
of known positive specimens-LLODILOQ

. .%mconvaralon panels, low tltcr s.smplss, diltiionsl panels,
rsfsrancs pmpmstiom

. Precision: Assay reproducibility and laborato~
proficiency

I J
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